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Title of the Invention: 

Manufacturing method of MOS transistor 

Abstract: 

The present invention relates to a manufacturing method of a MOS transistor. A 
conventional manufacturing method of a MOS transistor has a problem in that 
deterioration is caused in properties of a device due to influence of generation of 
thermoelectric charge as the deepening of integration proceeds. In view of this 
problem, the present invention comprises: the step of forming a trench in a substrate 
with an impurity area formed thereon, and forming an insulating film inside the trench; 
the step of etching an upper entire surface of the insulating film and a portion of an 
intermediate concentration source/drain to a predetermined depth, and then forming a 
channel area in the etched area; the step of sequentially forming a low and a high 
concentration impurity area on an upper entire surface of the channel area and the 
intermediate concentration source/drain, etching a portion of the high and low 
concentration impurity areas to expose the channel area and the intermediate 
concentration source/drain in its vicinity, so as to form a low concentration source/drain 
and a high concentration source/drain sequentially laminated on top of the intermediate 
concentration source/drain; and the step of forming a gate oxide on a lateral side of the 
etched portions of the low concentration source/drain and the high concentration 
source/drain as well as on top of the exposed channel area and intermediate 
concentration source/drain, and forming a gate electrode on top of the gate oxide which 
has a top surface coplanar with a top surface of the high concentration source/drain. 
The source and drain is formed by a laminated intermediate, low and high concentration 
structure, with an isolation area formed in the substrate area between the source and 
drain, so that even when the integration of a device is deepened, generation of 
thermoelectric charge is prevented, thereby improving the integration of a MOS 
transistor and its properties. 

What is claimed is: 

1. A manufacturing method of a MOS transistor comprising: an intermediate 
concentration source/drain forming step of forming an impurity area of intermediate 
concentration on top of a substrate, and then forming a trench in a part of the impurity 
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area and the substrate therebeneath; a source and drain isolating structure forming step 
of vapor-depositing an insulating film inside the trench formed in the substrate; a 
channel area forming step of etching an upper entire surface of the isolating structure 
and a part of the middle concentration source/drain adjacent to the isolating structure to 
a predetermined depth, and then filling single crystal silicon in the etched area to form a 
channel area; a source and drain forming step of forming a low concentration impurity 
area and a high concentration impurity area sequentially on an upper entire surface of 
the channel area and the intermediate concentration source/drain, and etching a part of 
the high concentration impurity area and the low concentration impurity area and 
exposing the channel area and a part of the intermediate concentration source/drain in 
its vicinity, so as to form a low concentration source/drain and a high concentration 
source/drain sequentially laminated on top of the intermediate concentration 
source/drain; and a gate forming step of forming a gate oxide on a lateral side of the 
etched portions of the low concentration source/drain and the high concentration 
source/drain, as well as on top of the exposed channel area and the intermediate 
concentration source/drain, and forming a gate electrode on top of the gate oxide which 
has a top surface coplanar with a top surface of the high concentration source/drain. 

2. The manufacturing method of a MOS transistor according to claim 1, wherein the 
impurity area of intermediate concentration is formed by ion-implanting in the substrate 
impurity ions of a conductive type different from the substrate. 

3. The manufacturing method of a MOS transistor according to claim 1, wherein the 
impurity areas of low concentration and high concentration are grown using an 
alternative single crystal growing method. 

In the drawings, 1 denotes a substrate, 2 denotes an intermediate concentration 
source/drain, 3 denotes an isolating film, 4 denotes an isolating film, 5 denotes a 
channel area, 6 denotes a low concentration source/drain, 7 denotes a high concentration 
source/drain, and 8 denotes a gate oxide. 
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Translation of a relevant portion of the Korean office action 

Claims 1-11 of the present application relate to a transistor, a manufacturing method 
thereof, and the like, and are characterized in that the semiconductor film containing the 
source area and the semiconductor film containing the drain area are formed separately 
at both sides of an insulating member, and the semiconductor film containing the 
channel area is formed over the insulating member. The claimed subject matter could 
have easily been invented by a person with ordinary skill in the art from a 
manufacturing method of a MOS transistor disclosed in cited reference 1 (Korean Patent 
Application Unexamined Publication No. 2000-74705) in which the source and the 
drain are completely isolated by an isolating film formed under the channel area, and a 
thin-film transistor manufacturing method disclosed in cited reference 2 (Japanese 
Patent Application Unexamined Publication No. 6-104439) in which the source and the 
drain are isolated, and the channel area is formed from a different semiconductor layer. 
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